Introduction: Bariatric surgery is on the increase throughout the world. Jejunoileal bypass bariatric procedures have fallen out of favor in western surgical centers due to the high rate of associated complications. They are, however, performed routinely in other centers and as a consequence of health tourism, management of complications related to these procedures may still be encountered. Case presentation: We describe a rare case of small bowel obstruction in a 45-year-old British Caucasian woman, secondary to a volvulus of the jejunoileal anastomosis following bariatric bypass surgery. The pre-operative diagnosis was confirmed by radiology. We describe a successful surgical technique for this rare complication. Conclusions: Bariatric surgery may be complicated by bowel obstruction. Early imaging is vital for diagnosis and effective management. The use of our surgical technique provides a simple and effective approach for the successful management of this bariatric complication.
Introduction
Bariatric surgery has been used as a treatment for obesity since the early 1960s [1] . Initial operations were malabsorptive bypass procedures, the most common being jejunoileal bypass surgery. This surgical intervention has fallen out of favor due to overriding hepatic and metabolic complications, with common procedures now being gastric banding or gastric bypass surgery [2] . Despite this, jejunoileal bypass surgery remains a popular and routinely performed surgical procedure outside of North American and European surgical centers. We describe a case of small bowel obstruction following jejunoileal bypass surgery as well as a simple and effective surgical technique.
Case presentation
A 45-year-old British Caucasian woman with a two-day history of intermittent abdominal pain which radiated to her back presented to our surgical unit. She was opening her bowels and passing flatus infrequently. On examination, her abdomen was soft and non-distended with upper abdominal tenderness and voluntary guarding. She was hemodynamically stable and afebrile. Routine investigations revealed a hemoglobin of 13.5 g/dL, white cell count of 6900 10 9 /L, a bilirubin of 3 μmol/L and normal liver function tests. She had a background of previous open jejunoileal bypass surgery with an ileal band in 2005 with an abdominoplasty in South America. Other co-morbidities included Mobitz type one heart block with a permanent pacemaker. She also had depression. Initially, acute cholecystitis was suspected. An ultrasound scan was unremarkable. Due to the persistence of her symptoms a computed tomography (CT) of the abdomen and pelvis was performed and demonstrated small bowel obstruction with a transition point at the proximal jejunum ( Figure 1 ). She was treated conservatively as a suspected paralytic ileus. Because her obstructive symptoms increased in severity, a gastrografin swallow study was performed that demonstrated proximal jejunal dilatation with an abrupt transition point at the jejunoileal anastomosis ( Figure 2 ). The findings were suggestive of a small bowel volvulus at the site of anastomosis. Due to a continued deterioration in her symptoms it was decided to perform an exploratory laparotomy. Intra-operatively, a proximal small bowel volvulus at the site of the side to side jejunoileal anastomosis was found. The side-to-side anastomosis was narrow, at only 3 cm in diameter ( Figure 3 ). The jejunal band had migrated into the small bowel mesentery with no damage to the bowel (Figure 4 ). The small bowel volvulus was corrected with ease and the site of the anastomosis was broadened by simply apposing the proximal and distal small bowel loops adjacent to the anastomosis with interrupted extra-mucosal absorbable sutures. The constrictive distal jejunal band was divided and removed. The patient made an uneventful postoperative recovery with a return of normal bowel function within three days. On follow-up three months postoperatively, she was well and asymptomatic.
Discussion
We report a rare case of a small bowel obstruction secondary to a volvulus of a side-to-side jejunoileal anastomosis for bariatric surgery. Between 1960 and 1980, when jejunoileal bypass surgery was common, the mainstay of delayed complications was related to malabsorption of vitamins, hepatic disease and nephrolithiasis [3] . Small bowel obstruction secondary to jejunoileal bypass surgery has been reported but this is usually functional or secondary to adhesions [4, 5] . Our case is rare because the volvulus was secondary to the fashioning of a narrow side-to-side anastomosis at initial surgery, whereas all other reported cases have been as a result of a volvulus of an end-to-end or sideto-end anastomosis [5, 6] . As in our case, the clinical presentation of a small bowel obstruction following jejunoileal bypass surgery is usually non-specific and is delayed usually by 18 to 60 months [5, 6] . As seen in our case, the delay in presentation after the initial surgery can result in diagnostic difficulty. The inherent difficulty in the clinical cause of small bowel obstruction places a great onus on imaging to determine a diagnosis. The literature reports 71% to 92% specificity and 71% to 94% sensitivity of CT scanning in the diagnosis of small bowel obstruction [7, 8] . In closed loop obstruction, the specificity falls to 78% [9] . In our case there was a delay in diagnosis due to intermittency of symptoms. A CT scan provided a diagnosis which was subsequently definitively made with an oral contrast swallow study. The importance of early imaging in such cases is crucial in instituting appropriate management. The placement of a proximal jejunal band is uncommon in typical jejunoileal bypass procedures. There are isolated case reports of band-related bowel obstruction; however these are a result of intraluminal band obstruction following erosion of the gastric band [10, 11] . Our case is interesting as our findings showed that the jejunal band had migrated into the small bowel mesentery. We describe an effective operating technique for the management of a volvulus secondary to a narrow side to side jejunoileal anastomosis. The fixation of the apex of the volvulus, by approximation of the adjacent bowel proximal and distal to the anastomosis avoided the need to re-fashion the anastomosis. The laparoscopic surgical options in our case were extremely limited by the emergency presentation as well as the previous open surgery. Adhesions post open-abdominal surgeries are well reported [12, 13] . They are associated with increased complications and re-hospitalization rates, making laparoscopic intervention difficult in an emergency setting [14] . If such contraindications are not present our technique is quite amenable to a laparoscopic approach. Our case raises several important dilemmas with regard to health tourism. Jejunoileal bypass surgery for bariatric patients has fallen out of favor in European and North American surgical centers due to poor long term outcomes and delayed complications [3, 15] . As a result the complications are not commonly encountered and make diagnosis and management difficult. In addition, the surgical center was on another continent making communication and notes requesting challenging. We suggest that perhaps patients who undergo similar complex operations should be advised or provided with a detailed summary of their initial procedure if travelling abroad.
Conclusions
We describe a case with an important complication of bariatric jejunoileal bypass surgery, now uncommon in western centers. The management of our patient highlights the importance of early appropriate imaging in cases with subacute small bowel obstruction following complex obesity surgery. We describe a simple and effective surgical technique that secures and widens the anastomosis without having to contaminate the peritoneum by enterotomy.
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